Effects of Low-Density Polyethylene (LDPE) Strips on Some Engineering Properties of  Cement-Stabilized Lateritic Soils by & E.O. Mezie, C.M.O. Nwaiwu, D.1. Onah
 
 
   Covenant Journal of Engineering Technology (CJET) Vol.4 No.1, June 2020              
     ISSN: p. 2682-5317   e. 2682-5325   DOI: xxxxxxxxxxxxxxxxxxx 
An Open Access Journal Available Online 
 
 
 
Effects of Low-Density Polyethylene (LDPE) Strips 
on Some Engineering Properties of  
Cement-Stabilized Lateritic Soils  
 
 
C.M.O. Nwaiwu1, D.1. Onah2 & E.O. Mezie3 
 
 
1, 3 Department of Civil Engineering, Faculty of Engineering, Nnamdi Azikiwe University, 
P.M.B. 5025, Awka, 420110 Anambra State, Nigeria 
2 Richie Consult, Mararaba, Karu LGA, 950101 Nasarawa State, Nigeria 
cmo.nwaiwu@unizik.edu.ng; eo.mezie@unizik.edu.ng, damianrichard4good@gmail.com   
 
Received: 03.03.2020   Accepted: 30.04.2020 
Date of Publication: June, 2020 
   
Abstract: The study investigated the compaction and strength characteristics 
of lateritic soils stabilized with 3% cement and waste sachet water-proof 
(low-density polyethylene, LDPE) strips. Three (3) lateritic samples collected 
from Ugwuoba, Nawfia, and Okpuno in Enugu and Anambra states of 
Nigeria were used in the study. Index properties tests on the samples show 
that they fall within class A-2-6(1) and A-2-4(0) based on the American 
Association of State Highway and Transportation Officials (AASHTO) and 
SM/SC based on Unified Soil Classification System (USCS). LDPE strips 
were varied at 0, 0.25, 0.5, 0.75, 1, 1.5, and 2% based on the dry unit weight 
of the soil. Results of unconfined compressive strength (UCS) tests show 
significant improvement in the strength of the soils at 2 % LDPE strips. 
Statistical analysis also shows that a significant relationship exists between 
the percentage of LDPE strips, compactive effort, and maximum dry unit 
weight (MDUW)/optimum moisture content (OMC), UCS of the soils. The 
tensile and flexural strength of lateritic soil stabilized with 3% cement can be 
improved optimally by the addition of 2% of low-cost LDPE strips of aspect 
ratio (AR) of 10 mm  10 mm. 
 
Keywords: Lateritic soil, cement, pavement, stabilization, LDPE strips, 
compaction 
 
1. Introduction 
The continual increase in world 
population and rapid developmental 
activities following in its trail have 
continued to deplete suitable grounds 
for construction works. Civil 
engineering structures such as 
buildings, roads, railways, dams 
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transfer varying amounts of load to 
the soil. Before the design of such 
structures, soil testing is usually done 
to find out the bearing capacity and 
settlement characteristics of the 
ground to bear the loads. Quite often, 
engineers may encounter situations 
where the selected site is not found 
suitable to take the load of the 
proposed structure. It means that 
either the bearing capacity is too low 
or the likely settlements may exceed 
the tolerable limits. The longevity and 
high performance of a road pavement 
requires the construction of a structure 
that is capable of carrying the 
imposed traffic loads efficiently. It is 
paramount that any material to be 
added in the road pavement should 
have the structural ability to support 
and distribute the imposed loads to the 
subgrade soil (foundation). According 
to [1], some in-situ materials do not 
always meet these requirements due 
to low bearing capacity indicated by 
their California bearing ratio (CBR) 
values. One of the most suitable and 
economic approaches available to the 
geotechnical engineer is to improve 
the existing soil for better use as a 
construction material. The 
improvement can be made either by 
soil stabilization or soil reinforcement 
or both [2]. Stabilization by cement is 
a common practice of chemical 
stabilization of soil. However, it has 
been found that adhesive improves the 
compressive strength of sand but has 
little effect on its tensile and flexural 
strength [3][4]. The absence of tensile 
or flexural strength would make the 
structure susceptible to shear stress 
effects and show brittle behaviour. 
Due to the lack of tensile and flexural 
strength observed in cement-stabilized 
soils and the greenhouse effect as a 
result of carbon IV oxide (CO2) 
emission from the use of cement, the 
attention of researchers has 
increasingly been diverted towards 
geosynthetic materials and geo-
engineered stands. According to [5], 
geosynthetics are engineered items 
produced using different sorts of 
polymers, which may be either woven 
or non-woven and can be used to 
improve the attributes of soil. 
Geosynthetics includes eight (8) main 
products, which are geotextiles, 
geogrids, geonets, geomembranes, 
geosynthetic clay liners, geofoam, 
geocells, and geocomposites. They 
tend to improve the durability of 
foundations through the improvement 
of some necessary properties of soil 
[6]. One of these materials, short 
fibers inclusion into the soil-cement 
mixture, has been shown to improve 
the tensile strength of the soil-cement 
mixture [7][4].  
 
Li [8] defined fiber-reinforced soil as 
a soil mass that contains randomly 
distributed discrete elements that 
provide an improvement in the 
mechanical behavior of the soil 
composite. When these fibres are 
embedded in the soil, their high 
tensile strength are mobilized to be 
more effective due to shear stresses 
developed in the soil by their action 
[9-11]. Fibers are generally classified 
as natural fibers and synthetic fibers 
[12-13]. And they usually get from 
plants. Examples are coconut coir, 
jute, flax, bamboo, cane, sisal. 
Synthetic fibers are those 
manufactured artificially. These 
include polypropylene (PP) fibers, 
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polyester (PET) fibers, polyethylene 
(PE) fibers, glass fibers, nylon, steel 
fibers, polyvinyl alcohol (PVA) 
fibers. Several researchers have used 
randomly distributed fibers to 
improve the CBR and UCS values of 
both cement-stabilized and non-
cement-stabilized lateritic soil. This 
reinforcement is usually meant to 
enhance the ductile behaviour of the 
composite material.  
 
Works done by [4] show that an 
increase in binder content caused an 
increment in the stiffness, the 
compressive and tensile strength, 
however, have a lower impact on the 
specimens reinforced with fibres. 
Also, the low quantity of fibres to the 
stabilized soft soil creates a decrease 
in stiffness, compressive, and direct 
tensile strength. The loss of strength 
after the peak and a modification in 
behaviour, from brittle to ductile of 
the material, shows in the results and 
also exposes that the effects of the 
addition of fibres on the strength 
depends on the strain mechanism 
employed in each test. Therefore, in 
the flexural strength tests, the impact 
of the fibres is significant, while in the 
direct tensile strength tests, the 
inclusion of fibres has a negligible 
effect.  Varghese et al. [14] stabilised 
poor soil with polypropylene strips at 
varying percentages of 0, 0.05, 0.15, 
0.25 and 0.35. They observed a 
further increase in maximum dry unit 
weight (MDUW) with the addition of 
fibres and a decrease in optimum 
moisture content (OMC). The UCS 
was observed to achieve a 454.37% 
increase at 0.05% fibre. Sharma et al. 
[15] improved fine sand with jute 
fibre at an aspect ratio of 20 mm at 
0.5, 1, 1.5, and 2 percentages. 
Significant improvement was 
observed in MDUW and UCS of the 
stabilised soil with optimum values at 
1 and 1.5%, respectively. Hejazi et al. 
[7] reported that the feasibility of 
reinforcing soil with polyethylene 
(PE) fibre had been investigated to a 
limited extent. Extensive research in 
soil stabilization using fibrous waste 
materials is still required in a 
populous and developing country like 
Nigeria. One of such waste materials 
readily available in Nigeria is waste 
low-density polyethylene (LDPE) 
from sachet water-proof bags. 
 
The quantities of waste LDPE strips 
from sachet water-proof bags in 
developing countries like Nigeria are 
causing disposal problems, which are 
both financially and environmentally 
exacting.  In Nigeria, waste sachet 
water-proof bags and plastic 
containers are usually littered on 
significant streets. They can be found 
abundant in dry season periods of the 
year because of high water 
consumption. They are generally 
designed for on-spot-consumption, 
and due to the absence of waste 
disposal bins at shops and strategic 
places, consumers drop the bag 
wherever they consume water. When 
the rain comes, runoff water picks 
them and block drains, thereby further 
compounding the problems. One 
method of reducing the problem 
includes the utilization of    these 
materials as a trend in the use of non-
biodegradable waste materials for 
engineering purposes because 
environmental purposes are the main 
reason for using PE fibres in 
geotechnical engineering to landfill 
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the waste PE-based materials [7][16-
18]. As the good stabilizing effect of 
similar products on problem soils 
have been proved by researchers in 
other parts of the world, the effect of 
these materials on the engineering 
properties of tropical soils such as 
laterite was examined. 
 
2. Materials and methods 
2.1. Materials 
Three tropical laterites obtained from 
three different locations were used in 
the study. The soil samples were 
gotten from Ugwuoba, Okpuno, and 
Nawfia in Enugu and Anambra states 
of Nigeria, respectively. Table 1 
shows the coordinate locations.
 
 
Table 1: Coordinates of Sampling Points 
 
 
 
 
 
These locations were chosen because 
they have a large stock of problem 
laterites. The sachet water-proofs 
LDPE (Figure 1) were, on the other 
hand, collected from public refuge 
bins, domestic waste bins, event 
centers, streets/roads, markets, 
churches, etc.  
 
 
Figure 1: Collection of sachet water-proof bags 
 
The sample was cut/opened, air-dried, 
and cut/shredded into three aspect 
ratios, 10 x 10 mm, 10 x 20 mm, and 
10 x 30 mm strips with the shredding 
machine as well as manual energy 
(knife, razor-blade, scissors, etc.). But 
only one aspect ratio, 10 x 10 mm, 
was used for this study because of the 
size of work. 
The polyethylene strip was tested 
using a tensile testing machine to 
determine the properties of the 
S/N Samples Latitude Longitude 
1 Ugwuoba 60 1511911N 70 911311E 
2 Nawfia 60 1212211N 70 113311E 
3 Okpuno 60 1312211N 70 311311E 
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material. A 100 mm x 100 mm 
specimen was taken to the lab for 
testing and was reshaped by the lab 
technician to fit the machine’s 
dimensions. The specimen 
specifications were;  
Thickness =0.06 mm 
Guage length=62 mm 
Guage width =28 mm   
Cross-sectional area = 28 mm x 0.6 
mm =1.68 mm2.              
The properties of the material as 
obtained from the tensile test is as 
tabulated and shown (Table 2) 
 
Table 2: Properties of LDPE strips 
 
2.2. Methods 
Index property tests were carried out 
on the natural soils according to [22] 
to classify the soils. Also, compaction 
characteristics of un-stabilized 
samples were examined to serve as a 
benchmark for stabilized soils.  
 
2.2.1. Compaction characteristics 
Three compaction energies were used 
to investigate the compaction 
properties of the natural soil. These 
are British Standard Light (BSL) an 
equivalent of Standard Proctor 
method, British Standard Heavy 
(BSH), an equivalent of Modified 
Proctor method [23], and West 
African Standard (WAS) method 
which is similar to BSH except in the 
number of blows given to the soil. 
Whereas BSH requires compaction of 
five layers of soil with twenty-seven 
(27) blows given to each segment 
using 4.5 kg rammer, WAS involves 
the compaction of the same volume of 
soil with ten (10) blows given to each 
of the five layers of soil using 4.5 kg 
rammer [13]. The stabilization of the 
grounds with cement and LDPE strips 
was done with the British Standard 
Light (BSL) method only. 
 
2.2.2. Unconfined compressive 
strength 
Unconfined Compressive Strength 
(UCS) test was done according to 
[21]. The UCS (qu) can be defined as 
the compressive stress at which an 
unconfined cylindrical specimen of 
soil will fail in a simple compression 
test. It involves loading a sample at a 
strain rate of about 2% per minute. 
The loading is continued while the 
reading on the proving ring dial gauge 
is read and recorded until the 
maximum value of the axial stress has 
been passed, or the axial strain 
reaches 20 %. A sample from the 
collapse zone is taken for moisture 
content determination. The applied 
pressure and the corresponding stress 
are plotted to obtain the stress-strain 
curve. 
 
3. Results and Discussion 
The classification of the soil was done 
according to the American 
Association of State Transportation 
and Highway Officials (AASHTO) 
No. 
Force 
@ Peak 
(N) 
Elong. @ 
Peak 
(mm) 
Tensile 
Strength 
(Nmm-2) 
Elongation 
percentage 
@ peak 
(%) 
Area 
(mm2
) 
Gauge 
Length 
(mm) 
1 204.072 1.196 0.121 1.885 1.680 62.000 
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method and the Unified Soil 
Classification System (USCS). The 
results of the index properties show 
that Ugwuoba soil belongs to soil 
group A-2-6(1), whereas Okpuno soil 
and Nawfia soil belong to soil group 
A-2-4(0). Based on USCS, Ugwuoba 
soil belong to SM - silty clay while 
Okpuno soil and Nawfia soil belong 
to SC – sandy clay. This is shown 
below (Table 3). 
 
Table 3: Index properties of the natural lateritic soils 
                                    Samples 
 
Index properties  
Ugwuoba Okpuno Nawfia 
 
Natural moisture content (%) 7.1 8.2 10.2 
Fines content (%) 13.97 25.36 24.13 
Sand content (%) 86.03 74.64 75.87 
Gravel content (%) Nil Nil Nil 
% Retained on No. 40 sieve 
(0.425mm) 
34.66 27.41 31.78 
Cu Nil Nil Nil 
D10 Nil Nil Nil 
D50 0.26 0.21 0.2 
Specific gravity 2.57 2.6 2.6 
Liquid limit (%) 16 33 32 
Plastic limit (%) Nil 22 21.3 
Plasticity Index (%) Np 11 10.7 
Colour Reddish-
brown 
Reddish-
brown 
Reddish-
brown 
AASHTO A-2-6(1) A-2-4(0) A-2-4(0) 
USCS SM –silty 
sand 
SC- clayey 
sand 
SC- clayey 
sand 
 
3.1. Effect of cement on the 
maximum dry unit weight and 
optimum moisture content of the 
soil 
Table 4 shows the effect of cement on 
the compaction properties of un-
stabilized and stabilized lateritic soils. 
With the addition of 3% cement, the 
maximum dry unit weight was shown 
to increase with consequent reduction 
in the optimum moisture content. It is 
widely known that cement improves 
the dry unit weight of soil. Figures 2 
and 3 show the graphical 
representation of compaction 
characteristics of the ground in the 
natural state and when stabilized with 
3% cement, respectively. 
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Table 4: Compaction properties of natural and cement-stabilized soil 
S/No Natural Soil With 3% cement 
 MDUW OMC MDUW OMC 
Ugwuoba 19 10 19.22 10 
Nawfia 17.15 15 17.8 13.5 
Okpuno 18.7 13 18.9 12.8 
 
 
    
  Figure 2: Compaction curve for natural soil     Figure 3: Compaction curve for soil 
stabilized with 3% cement 
 
From the compaction curves, it can be 
seen that the OMC of the samples 
decreases with the addition of cement. 
At the same time, the MDUW 
increases with the addition of cement 
except for Ugwuoba soil that remains 
constant for OMC. 
 
3.2. Effect of LDPE strips on 
maximum dry unit weight (MDUW) 
and optimum moisture content 
(OMC) of natural and cement-
stabilized soils 
Figures 4 to 6 show the variations of 
MDUW and OMC with LDPE strips 
for the three soils. The charts show a 
glance the percentage of the LDPE 
strips affects the MDUW and the 
OMC of the soils. 
 
  
Figure 4: Variation of MDUW and OMC with % LDPE strips for Ugwuoba soil 
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Figure 5: Variation of MDUW and OMC with %LDPE strips for Nawfia soil 
 
  
Figure 6: Variation of MDUW and OMC with %LDPE strips for Okpuno soil 
 
From the variations shown in the 
curves above, it was observed that 
OMC increases as the percentage of 
LDPE strips increases, also the value 
of the MDUW was seen to drop with 
the increase in percentage of LDPE 
strips for Ugwuoba soil for both 
cement-stabilised and natural soil. 
The reduction in the MDUW of the 
soil was due to the lower specific 
gravity fibre as compared to the 
higher specific gravity of the soil [19]. 
For Nawfia and Okpuno soil, the 
MDUW of the natural soil was found 
to go up a bit before dropping. This 
increase could be due to the higher 
specific gravity of the soils when 
compared to Ugwuoba soil and non-
sensitivity to lower contents of LDPE 
strips. As the contents of LDPE strips 
increases, the MDUW begins to go 
down in line with the thoughts of [19]. 
The same trend applies to OMC, 
where it decreased before it begins to 
increase. 
 
3.3. Effect of LDPE strips on stress-
strain behavior of natural and 
cement-stabilized soils 
Figures 7 to 12 show the impact of 
LDPE strips on the stress-strain 
behaviour of natural and cement-
stabilized lateritic soils. 
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Figure 7: Stress-Strain curve for Ugwuoba soil with LDPE reinforcement only 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Stress-Strain curve for Ugwuoba soil with LDPE reinforcement and 3% cement 
 
Figures 7 and 8 show the stress-strain 
curve for Ugwuoba soil with and 
without reinforcement. There is 
significant improvement in UCS with 
the addition of cement. Maximum 
UCS was recorded at 2% LDPE for 
both cases, but at 2% LDPE, the soil 
stabilized with cement achieved 
higher UCS when compared to the 
reinforced-only soil. This excellent 
stability is because of the presence of 
cement that is known to improve the 
UCS of soil significantly. 
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Figure 9: Stress-Strain curve for Nawfia soil with LDPE reinforcement only 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: Stress-Strain curve for Nawfia soil with LDPE reinforcement and 3% cement 
 
 
Figures 9 and 10 show the stress-
strain curve for Nawfia soil with and 
without reinforcement. There is 
significant improvement in UCS with 
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the addition of cement. Maximum 
UCS was recorded at 2% LDPE for 
both cases, but at 2% LDPE, the soil 
stabilized with cement achieved 
higher UCS when compared to the 
reinforced-only soil. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: Stress-Strain curve for Okpuno soil with LDPE reinforcement only 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12: Stress-Strain curve for Okpuno soil with LDPE reinforcement and 3% cement 
 
Figures 11 and 12 show the stress-
strain curve for Okpuno soil with and 
without reinforcement. There is 
significant improvement in UCS with 
the addition of cement. Maximum 
UCS was recorded at 2% LDPE for 
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Okpuno soil with 3% cement but 
slightly at 1.5% LDPE for reinforced-
only soil. The soil stabilized with 
cement achieved higher UCS when 
compared with the reinforced-only 
soil. 
 
A careful study of the charts above 
would show that there is a general 
improvement in the UCS of soils 
stabilized with 3% cement before the 
addition of fibers. Increasing the fiber 
content was shown to improve the 
cement-stabilized soil behaviour from 
brittle to ductile. These findings are in 
line with the thoughts of [20-24], who 
confirmed that the addition of fibre to 
cemented top layer changed the post-
failure behaviour to a ductile 
behaviour. 
 
Table 5: Unconfined Compressive Strength of the soils with % LDPE strips 
%LDPE 
strips 
Ugwuoba Nawfia Okpuno 
Without 
cement 
With 3% 
cement 
Without 
cement 
With 3% 
cement 
Without 
cement 
With 3% 
cement 
0 23 44 140 320 70 145 
0.25 81 85 116 450 116 146 
0.5 53 74 168 360 102 255 
0.75 70 74 122 650 97 287 
1 74 123 230 430 141 182 
1.5 80 166 420 700 231 288 
2 152 310 480 900 220 330 
 
3.4. Variation of unconfined 
compressive strength (UCS) with 
percentage of LDPE strips 
Figures 13 to 15 show the difference 
of UCS of the soils with the different 
percentages concentration of LDPE 
strips. The percentage of LDPE strips 
increases continuously while the UCS 
shows its response in no particular 
order, as shown in the line graphs 
below. However, higher UCS values 
were achieved for soils with cement 
content, unlike the ones with only 
reinforcement. In each case, 
maximum UCS were obtained at 2% 
LDPE strips. 
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Figure 13: Unconfined compressive strength versus %LDPE strips for Ugwuoba soil 
 
 
 
 
Figure 14: Unconfined compressive strength versus %LDPE strips for Nawfia soil 
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Figure 15: Unconfined compressive strength versus %LDPE strips for Okpuno soil 
 
3.6. Statistical Analysis 
The result from the analysis of 
Variance (ANOVA) was employed to 
examine the statistical relationship 
between the effect of LDPE strips on 
the engineering properties of the soils, 
both cement stabilized and non-
cement stabilized. 
 
3.6.1. Effect of LDPE strips on the 
Unconfined Compressive Strength 
(UCS) of cement-stabilized and 
non-cement stabilized soils 
Tables 6 shows the ANOVA of the 
effect of variation of LDPE strips on 
the UCS of cement-stabilized and 
non-cement stabilized Ugwuoba, 
Nawfia, and Okpuno soils, 
respectively. 
 
Table 6: ANOVA on UCS of the soil samples 
 
ANOVA 
   
Ugwuoba Nawfia Okpuno 
Source of 
Variation 
F P-
value 
F crit F P-
value 
F crit F P-
value 
F crit 
% of LDPE 
strips 
5.210
5 
0.032
3 
4.283
9 
6.661
2 
0.018
1 
4.283
9 
4.22
59 
0.051
5 
4.283
9 
Soil Class 5.297
5 
0.061
0 
5.987
4 
36.71
17 
0.000
9 
5.987
4 
16.9
213 
0.006
3 
5.987
3 
 
Table 6, it can be deduced from the 
rows that variation in the percentages 
of LDPE strips has a significant effect 
on the UCS of the lateritic soil 
samples. From Ugwuoba and  Nawfia 
since P < 0.05 and F > Fcrt while soil 
from Okpuno shows no significant 
effect since P  0.05 and F < Fcrt. 
From the columns, it can also be 
deduced that when Nawfia and 
Okpuno samples were mixed with 
LDPE strips and compacted using the 
BSL method. That there was a 
significant influence on the UCS of 
the samples since P < 0.05 and F > 
Fcrt, while the Ugwuoba sample 
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showed no significant effect since P > 
0.05 and F < Fcrt. 
          3.6.2. Effect of LDPE strips on the 
Maximum Dry Unit Weight 
(MDUW) of cement-stabilized and 
non-cement stabilized soils 
Tables 7 to 9 show the impact of 
variation of LDPE strips on the 
MDUW and OMC of cement 
stabilized and non-cement-stabilized 
Ugwuoba, Nawfia, and Okpuno soils, 
respectively. 
 
Table 7: ANOVA on MDUW and OMC of Ugwuoba soil 
ANOVA 
Ugwuoba 
Maximum Dry Unit Weight 
(MDUW) 
Optimum Moisture Content 
(OMC) 
Source of 
Variation 
F P-value F crit F P-value F crit 
% LDPE 
strips 
58.07093 4.73E-05 4.283866 2.556227 0.139111 4.283866 
Soil Class 8.658109 0.025865 5.987378 3.714452 0.102227 5.987378 
 
 
Table 8: ANOVA on MDUW and OMC of Nawfia soil 
ANOVA 
Nawfia 
Maximum Dry Unit Weight 
(MDUW) 
Optimum Moisture Content 
(OMC) 
Source of 
Variation 
F P-value F crit F P-value F crit 
% LDPE 
strips 
7.432635 0.013851 4.283866 34.8932 0.000207 4.283866 
Soil Class 9.263594 0.022697 5.987378 19.68932 0.004389 5.987378 
 
 
Table 9: ANOVA on MDUW and OMC of Okpuno soil 
ANOVA 
Okpuno 
Maximum Dry Unit Weight 
(MDUW) 
Optimum Moisture Content 
(OMC) 
Source of 
Variation 
F P-value F crit F P-value F crit 
% LDPE 
strips 
10.56201 0.00566 4.283866 1.410858 0.343298 4.283866 
Soil Class 12.46704 0.012355 5.987378 8.91416 0.024457 5.987378 
 
It can be deduced from the rows for 
MDUW that variation in the 
percentages of LDPE strips has a 
significant effect on the MDUW of 
the three lateritic samples from 
Ugwuoba Nawfia and Okpuno since P 
< 0.05 and F > Fcrt. From the columns, 
it can also be deduced that when 
Ugwuoba, Nawfia, and Okpuno 
samples were mixed with LDPE strips 
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and compacted using the BSL method 
that there was a significant influence 
on the MDUW of the three samples 
since P < 0.05 and F > Fcrt. 
It can be deduced from the rows for 
OMC that variation in the percentages 
of LDPE strips has no significant 
effect on the OMC of the two lateritic 
soils from Ugwuoba and Okpuno 
since P > 0.05 and F < Fcrt but has 
significant impact on the OMC of the 
soil from Nawfia since P < 0.05 and F 
> Fcrt. From the soil class (rows) it can 
also be deduced that when Nawfia and 
Okpuno samples were mixed with 
LDPE strips and compacted using 
BSL method that there was a 
significant influence on the OMC of 
the three samples since P < 0.05 and F 
> Fcrt but Ugwuoba sample showed no 
significant effect since P > 0.05 and F 
< Fcrt. 
 
4. Conclusion 
The feasibility of reinforcing soil with 
reclaimed LDPE strips gotten from 
Sachet water-proof on cemented-
lateritic soil used for road 
construction purposes was 
investigated in this study. The 
following conclusions can be made: 
Firstly, the MDUW of both cemented 
and uncommented soil decreases with 
increasing LDPE strips. Secondly, the 
percentage increase of the LDPE 
strips increases the property of the 
OMC in the soil. The UCS of the 
samples greatly improved as the 
percentage of LDPE strips increases 
with maximum improvement when 
the strip content is 2%. Thirdly, the 
maximum UCS value of a reinforced 
system is almost more than three (3) 
times that of the unreinforced system. 
Fourthly, a significant statistical 
relationship exists between the 
percentage of LDPE strips, the 
compactive effort used, and most of 
the engineering properties of the soils 
examined.  
 
Therefore, the authors will 
recommend that the sachet wastewater 
nylon bags should be used as a cheap 
stabilization material for poor lateritic 
soils such as those gotten from 
Ugwuoba, Nawfia, and Okpunoto. In 
order to reduce the disposal problems 
associated with sachet water nylon 
bags. To achieve excellent results in 
the conversion process with the LDPE 
strips should be used at an aspect ratio 
(AR) of 10 mm 10 mm. While using 
the specified aspect ratio, maximum 
UCS was achieved at 2 % LDPE 
strips for Ugwuoba soil, Nawfia soil, 
and Okpuno soil with or without 
cement. However, optimum point 
could not be established because 2% 
LDPE is the maximum content that 
was used. MDUW was achieved at 
0.5 % LDPE strips for Nawfia soil 
with or without cement, whereas for 
Okpuno soil, it was achieved at 0.25% 
and 1% LDPE strips without cement 
and with cement, respectively. 
The authors will also recommend that 
there should be further studies to 
optimize the shape and size of the 
strips. And to also study the cost 
economics of the use of waste 
materials for highway construction 
purposes, to assess the durability and 
aging of the strips and the influence of 
boundary effects on test results. 
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